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57 ABSTRACT

A gas cutoff system for use with a gas-operated firearm. The
gas cutoff system includes a gas block affixed to the barrel and
having a plurality of openings adjacent the barrel for receiv-
ing gas redirected from the barrel of the firearm upon firing.
At least one gas cylinder is disposed within the gas block and
includes a piston disposed within and moveable along the gas
cylinder. A valve assembly is disposed within the gas cylinder
adjacent to the at least one piston. The valve assembly
includes a selectively closeable valve that can be actuated
upon firing of the firearm when the volume/pressure of gas
entering the gas block through the plurality of openings over-
comes a biasing force ofa spring so as to actuate movement of
the valve within the gas cylinder. A portion of the valve is
moved to a location blocking the openings through which the
gas is entering the gas block to prevent excess gas from
entering the gas operating system.

20 Claims, 12 Drawing Sheets
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1
GAS CUT-OFF SYSTEM FOR FIREARMS

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of U.S. Provisional
Patent Application Ser. No. 61/848,171, filed on Dec. 26,
2012. The specification and drawings of the provisional
patent application are specifically incorporated by reference
herein.

TECHNICAL FIELD

The present invention generally relates to gas operating
systems for firearms and, more particularly, to the regulation
of gas operating systems for firearms.

BACKGROUND OF THE INVENTION

Semi-automatic firearms, such as rifles and shotguns, are
designed to fire a round of ammunition, such as a cartridge or
shotshell, in response to each squeeze of the trigger of the
firearm, and thereafter automatically load the next shell or
cartridge from the firearm magazine into the chamber of the
firearm. During firing, the primer of the round of ammunition
ignites the propellant (powder) inside the round, producing an
expanding column ofhigh pressure gases within the chamber
and barrel of the firearm. The force of this expanding gas
propels the bullet/shot of the cartridge or shell down the
barrel.

In semi-automatic rifles and shotguns, and in particular in
gas operated firearms, a portion of the expanding gases from
firing typically are directed through a duct or port that inter-
connects the barrel of the firearm to a piston assembly that
generally houses an axially moveable piston, which interacts
with the bolt assembly of the firearm to cause cycling of the
bolt assembly.

During a firing operation, a portion of the expanding com-
bustion gases from the barrel is directed into the gas block of
the gas operating system, the gas flow contacting and driving
the gas piston rearwardly. This rearward action of the gas
piston, which in turn is translated to the bolt, functions to
cause a spent cartridge/shell casing to be automatically
cleared or ejected from the chamber, a new round to be loaded
into the chamber, and the hammer to be recocked for a next
firing cycle. The gases directed into the gas block generally
result from combustion of the primer and propellant powder
of the round upon firing of the round.

Known gas actuating piston assemblies for semi-automatic
firearms can suffer from numerous disadvantages, including
the inability to regulate the gas energy being transmitted to
the piston. For example, when lower power cartridges or
shells are used, the pressure of the discharge gases sometimes
is not sufficient to properly or fully actuate/drive the piston
assembly, which can result in failure to fully cycle the action
or jammed shells or cartridges.

SUMMARY

In one embodiment of the invention, a gas cutoff system is
provided for use with a gas-operated firearm including a
barrel and receiver. The gas cutoff system includes a gas block
affixed to the barrel and including a plurality of openings
adjacent the barrel for receiving gas redirected from the barrel
of'the firearm upon firing. At least one gas cylinder is disposed
within the gas block and includes a piston disposed within and
moveable along the gas cylinder. A valve assembly is dis-
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posed within the gas block adjacent to the at least one gas
cylinder. The valve assembly includes a selectively closable
valve that regulates an energy input to the gas operating
system.

In one embodiment, the gas block can include a gas plug
that is securely threaded into one end of the gas block. A
spring can be slideably mounted on an outer surface of the gas
plug in a cutout section of the gas block engaging a forward
end of the valve assembly. The valve can be actuated upon
firing of the firearm when the volume/pressure of gas entering
the gas block through the plurality of openings exceeds a level
sufficient to overcome a biasing force of the spring so as to
actuate movement of the valve within the gas cylinder. As a
result, a portion of the valve is moved to a location blocking
the opening(s) through which the gas is entering the gas block
from the barrel to prevent too much excess gas entering the
gas operating system.

In one embodiment, the gas block can be brazed to the
outside ofthe barrel. In another embodiment, there can be two
gas cylinders disposed in the gas block with each gas cylinder
symmetrically positioned on an opposite side of the barrel
and each including a selectively closable valve. Furthermore,
the pistons disposed within each gas cylinder generally will
extend through one end of the gas block and into the receiver
of'the firearm. In one embodiment, the spring can be mounted
over the gas plug such that the spring is in contact with the gas
block at a first end and presses against a rim of the valve at a
second end of the spring. In addition, the valve contains an
orifice or opening the size of which is tuned to allow the
optimal amount of gas to flow into the gas cylinder. The body
of'the valve is cylindrical with the outer diameter of the valve
body being designed to create a sliding seal in the gas cylin-
der, and the inner diameter being designed such that the
resulting annular surface at the rear end of the valve which is
exposed to the pressure of the gas in the gas cylinder deter-
mines the pressure level inside the gas cylinder at which
sufficient force is exerted by the valve on the spring to over-
come the biasing force of the spring and allow the valve to
actuate.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other advantages and aspects of the embodi-
ments of the disclosure will become apparent and more
readily appreciated from the following detailed description of
the embodiments taken in conjunction with the accompany-
ing drawings, as follows.

FIG. 1 illustrates a perspective view of a gas cutoff system
prototype.

FIG. 2 illustrates a perspective view of a gas cutoff system
prototype in which the gas block is depicted as transparent.

FIGS. 3A-3B illustrate perspective top and bottom views,
respectively, of the gas block in an exemplary embodiment.

FIG. 3C illustrates a perspective view of the gas block
spring and piston in an exemplary embodiment.

FIG. 4 illustrates an isometric view of the components of
the gas cutoff system in an exemplary embodiment.

FIG. 5 illustrates an isometric cutaway view of the gas
cutoff system in an exemplary embodiment.

FIG. 6 illustrates a side cutaway view of the gas cutoff
system in an exemplary embodiment.

FIG. 7 illustrates an isometric view of the gas cutoff system
having two symmetrically-aligned gas cylinders in an exem-
plary embodiment.

FIG. 8 illustrates an isometric view with parts broken away
for clarity of the gas cutoff system in an exemplary embodi-
ment.
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FIG. 9 illustrates another isometric view of the gas cutoff
system having two symmetrically-aligned gas cylinders in an
exemplary embodiment.

FIG. 10 illustrates another isometric view of the gas cutoff
system having two symmetrically-aligned gas cylinders in an
exemplary embodiment.

DETAILED DESCRIPTION

The following description is provided as an enabling teach-
ing of embodiments of the invention including the best, cur-
rently known embodiment. Those skilled in the relevant art
will recognize that many changes can be made to the embodi-
ments described, while still obtaining the beneficial results. It
will also be apparent that some of the desired benefits of the
embodiments described can be obtained by selecting some of
the features of the embodiments without utilizing other fea-
tures. Accordingly, those who work in the art will recognize
that many modifications and adaptations to the embodiments
described are possible and may even be desirable in certain
circumstances. Thus, the following description is provided as
illustrative of the principles of the invention and not in limi-
tation thereof, since the scope of the invention is defined by
the claims.

Generally, a gas operating system includes a gas piston and
a gas plug adapted to be received within and housed by the gas
block. The gas block further includes a first, proximal or front
end, a second, rear or distal end, and a gas block bore extend-
ing longitudinally therethrough. The gas block is attached to
the barrel in a location such that the barrel orifice generally
aligns with a gas port or inlet for the gas block bore, which
extends through the gas block between the barrel orifice and
the gas block bore. The aligned barrel orifice and gas port
enable a portion or flow of combustion gases to communicate
from the bore of the barrel into the gas block bore.

Generally, the gas piston slides along the gas block bore
(cylinder) of the gas block housing after firing, the gas piston
being slideable within the gas block bore and along the gas
block for a desired amount of travel. The gas piston extends
beyond the rearward end of the gas block bore and through the
clearance bore of the bushing of the barrel extension for
engaging the bolt assembly in the receiver. The gas piston can
be biased to a position where a reduced diameter portion of
the gas piston, or other portion capable of receiving the gases,
is generally aligned with the gas port so as to enable a passage
of gases from the barrel into the gas block bore.

With reference to FIGS. 1-2, firearms F that can utilize the
gas cut off systems in accordance with the principles of the
invention, as shown by the disclosed embodiments can
include a variety of gas-operated firearms, including auto-
matic and semi-automatic rifles, shotguns and other long guns
and handguns. In one prototype embodiment shown in FIGS.
1-2, the firearm generally includes a barrel 12, a receiver 14,
a fire control (not shown), a stock (not shown), and a gas
operating system with a gas block 10. The receiver 14 houses
and includes the firing mechanism or fire control, including a
trigger for actuating the firearm, a breech bolt or bolt assem-
bly, and a firing pin. The bolt assembly is translatable axially
in both forward and rearward directions along the receiver 14
during the firing cycle and generally is located behind and
communicates with a chamber portion located at an end of the
barrel 12 adjacent or at least partially within the receiver 14.
The chamber receives a round of ammunition, such as a shell
or cartridge for firing. The barrel 12 generally includes a
shoulder 30 at the receiver end of the barrel, and at least one
barrel orifice, and can be connected to the receiver 14 by a
magazine cap and a barrel extension.
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The disclosed embodiments effectively control the energy
input to the operating system of the firearm. This in turn
allows for a more reliable operating system and reduces the
opportunity to overstress and fail components in the action of
the firearm.

Typically, a gas system will allow as much gas as can
physically flow through the orifices to enter the system.
Excess gas is bled off usually with a spring-loaded valve. In
an exemplary embodiment, the gas system actually meters, or
cuts off, or stops the flow of gas into the gas system to deal
with excess gas. Rather than allowing free flow of gases into
the gas block 10 and bleeding off the excess gas, the disclosed
embodiments stop the flow of gas to prevent the gas system
from getting too much energy.

In one exemplary embodiment, a gas operating system is
provided for a firearm, such as a shotgun. FIGS. 1-2 illustrate
aperspective view of a gas cutoff system with the gas block 10
shown transparently in FIG. 2 to show the location of the
assembly, including selectively closeable valve 20, gas cyl-
inder 26, and piston 24 components in the gas block 10.

The gas block 10 including two cylinder bores is attached
to the barrel 12. A piston 24 is then inserted into each cylinder
bore. The valve which has an exterior rim 22 exceeding the
diameter of the cylinder bore is inserted into the cylinder bore
until the valve rim 22 physically contacts an outer edge of the
gas block 10.

As further illustrated in FIGS. 1-2, gas operating systems
can include a gas block 10 attached/mounted to the barrel 12
of the firearm, such as by brazing, at a position where gas
from the fired round can be redirected into the system and
used to cycle the action of the firearm. The gas block 10 also
has openings, holes, ports or orifices allowing the transfer of
gas from the barrel 12 into the gas cylinder 26. The disclosed
embodiment incorporates valve 20 housed in the gas cylinder
26 of gas block 10 adjacent to the piston 24. Valve 20 initially
is held in position by a spring 18 allowing free passage of the
gas from the barrel 12 through the gas block 10 through the
valve 20 and into the gas cylinder 26. When the gas from the
barrel 12 enters the gas cylinder 26 through an orifice in gas
block 10, it acts upon the valve 20 eventually overcoming the
force ofthe spring 18 and actuating the valve 20. This forward
movement of the valve 20 causes a portion of the valve 20 to
block the orifice or opening through which gas is entering the
gas cylinder 26 in gas block 10. This action, in effect, regu-
lates the amount of gas that is allowed to enter the gas cylinder
26 and thereby regulates the energy input to the piston 24 and
in turn to the action of the firearm. In other words, rather than
releasing excess gas from the gas cylinder 26, the valve 20
blocks the flow of excess gas before it can enter the gas
cylinder 26.

In one embodiment, the valve 20 inside the gas cylinder 26
of gas block 10 includes a rim 22 that is positioned on the
outside edge of the gas cylinder 26 when the valve 20 is
inserted adjacent to the piston 24 in the gas cylinder 26. The
gas cutoff system can include a gas cylinder 26 on each side
of the gas block 10. When the gas block 10 is brazed to the
barrel 12, each gas cylinder in the gas block is positioned on
an opposite side of the barrel. Gas from the barrel 12 exiting
the barrel orifice enters the gas cylinder 26 through an orifice
in the valve 20 that is located adjacent to the piston 24 in the
gas cylinder 26. Once gas tlows into the gas block 10 through
the valve orifice, it acts on the valve 20 and causes the valve
20 to move forward in the same direction that a projectile
would exit the muzzle of the barrel 12. In moving in a forward
direction, the valve 20 compresses the spring 18 and the
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orifice in the valve 20 basically is blocked off, so that no
additional gas can flow through the valve 20 into the piston/
cylinder area.

The spring forces acting on spring 18 can be tuned for the
gas cutoff system for a particular firearm, along with orifice
sizes and other parameters. Following compression of the
spring 18, the spring force acts on the valve 20 to return the
valve 20 to its original position for the next shot to be fired. In
one embodiment, the valve 20 could move forward about an
eighth of an inch, just enough to cover the orifice in the valve
20. In one embodiment, the hole cut in the gas block 10 is
larger than the hole in the barrel 12. A smaller hole is drilled
in the valve 20 and is positioned adjacent to the larger hole in
the gas block 10. As the valve 20 moves, it is no longer
adjacent the hole in the gas block 10, thus cutting off the flow
of gas into the gas block 10.

FIGS. 3A-3B illustrate perspective top and bottom views,
respectively, of the gas block 10 in an exemplary embodi-
ment. In more detail, FIGS. 3A-3B show the cutout section
48, front section 46, gas plug 16, valve rim 2, gas block
orifices 28, top edges of the gas block 42, 44, piston 24, and
spaced-apart ridges 25. FIG. 3C illustrates a perspective view
of'the gas block and the spring 18 and piston 24 components
in an exemplary embodiment. FIGS. 5-10 illustrate different
views of the gas cut-off system in an exemplary embodiment.

As illustrated in FIGS. 3A-3C and FIGS. 5-10, the spring
18 is positioned over an outer surface of a gas plug 16. In one
embodiment, the gas plug 16 is threaded into the gas block 10
with the inserted end extending to about the middle of the
valve 20. The gas plug 16 includes a metallic seal or O-ring
sealing the gas plug inside the gas cylinder 26. The spring 18
slides over the gas cylinder plug 16, one end pressing against
a rim 22 of the valve 20, the other end pressing against a
portion 46 defining one end of a cutout section of the gas
block 10.

In one embodiment, each gas cylinder 26 of the gas block
10 operates independently of the other. However, both should
function in the same manner since each gas cylinder 26 has
the same amount of energy with each gas cylinder 26 having
the same orifices drilled into them. Each gas cylinder 26 has
its own valve 20 and piston 24 and operates against a spring 18
in the gas block 10 on each side of the barrel 12. The gas
cylinders 26 are not physically connected to each other and
could be located at varying positions in the gas block depend-
ing on performance requirements. In exemplary embodi-
ments, the components of the gas cutoff system could be
made from hardened steel with ceramic-type coatings on the
surface for wear resistance.

FIG. 4 illustrates an isometric view of the components of
the gas cutoff system in an exemplary embodiment. This view
shows gas block 10 mounted to barrel 12. Barrel 12 can be
connected at shoulder 30 to the receiver 14. A portion of the
piston 24 extends outside the gas block 10 and into receiver
14. Gas plug 16 is threadedly inserted into gas block 10.
Spring 18 can be mounted on the gas plug 16 in a cut-out
section of the gas block 10 before the gas plug is inserted into
the gas cylinder 26.

FIG. 5 illustrates an isometric cutaway view of the gas
cutoff system in an exemplary embodiment. The top portion
of'gas block 10 includes a curved upper surface 40 that can be
attached to the barrel 12 by brazing, edges 42, 44 of the upper
surface 40, front portion 46 of gas block 10, and cutout
section 48 of gas block 10. Also shown is piston 24 extending
past the back end of gas block 10. The valve 20 can be
disposed within the gas block adjacent the gas cylinder piston
24 with the rim 22 of valve 20 positioned adjacent a forward
edge of gas block 10. The diameter of rim 22 exceeds the

10

15

20

25

30

35

40

45

50

55

60

65

6

diameter of the gas cylinder bore to retain the valve at the end
of'the gas cylinder bore. Gas plug 16 can be inserted through
the forward end of gas block 10 and approximately halfway
into the valve. The spring 18 can be slideably mounted onto
the gas plug 16 between the valve rim 22 and the front portion
46 of gas block 10 in the cutout section 48. Also shown is
orifice 28 in gas block 10 which aligns with orifice 34 in valve
20 until gases entering the valve though orifice 34 pushes
against the valve 20 to move the valve forward thereby ending
the alignment between the gas block orifice 28 and the valve
orifice 34 until the next action cycle begins.

FIG. 6 illustrates a side cutaway view of the components of
the gas cutoff system in an exemplary embodiment. Gas block
10 is not shown for clarity. Valve 20 can be positioned in the
cylinder bore adjacent the piston 24 which extends, at its
opposite end, into receiver 14. Spring 18 is shown mounted on
gas plug 16 which is threaded into the gas block and into the
valve 20. Orifice 34 in the valve 20 is shown along with orifice
36 in barrel 12.

The orifice 34 in valve 20 contains an opening the size of
which is tuned to allow the optimal amount of gas to flow into
the gas cylinder 26. The body of the valve 20 is cylindrical
with an outer diameter of the valve body sufficient to create a
sliding seal in the gas cylinder 26, and with an inner diameter
such that the resulting annular surface at the rear end of the
valve 20, which is exposed to the pressure of the gas in the gas
cylinder 26, determines the pressure level inside the gas cyl-
inder 26 at which sufficient force is exerted by the valve 20 on
the spring 18 to overcome the biasing force of the spring 18
and allow the valve 20 to actuate.

FIG. 7 illustrates an isometric view of the gas cutoff system
having two symmetrically-aligned gas cylinders in the gas
block in an exemplary embodiment. Gas block 10, gas cylin-
ders 26, and barrel 12 are not shown for clarity. Receiver 14 is
shown in transparent form. Piston 24 is shown positioned
adjacent gas valve 20 in each gas cylinder. The piston is
shown with a plurality of spaced-apart ridges 25, the most
forward ridge abutting the valve 20. The ridges 25 provide a
sliding seal in the gas cylinder. The reduction in piston diam-
eter between the ridges reduces friction and the possibility of
binding between the piston and cylinder. A portion of gas
piston 24 extends outside the gas block and into the receiver
14. The rim 22 of valve 20 is positioned outside the gas block
due to its larger diameter and abuts the rear end of spring 18
installed on the gas plug 16. The valve 20 compresses the
spring when gases from the barrel enter the gas valve orifice
34 that is aligned with a gas block orifice 28 and overcomes
the force of the spring causing forward movement of' the valve
20. Between firings, the orifice 34 in valve 20 aligns with the
larger oval-shaped orifice 28 in the gas block. The threads 17
on gas plug 16 screw into the gas block. The length of the gas
plug is such that the gas plug extends about halfway through
the valve 20.

FIG. 8 illustrates an isometric view of the gas cutoff system
with parts broken away for clarity in an exemplary embodi-
ment. Barrel 12, receiver 14, and gas block 10 with cylinder
bores 26 are shown in transparent form. A portion of piston 24
including ridge 25 are positioned outside the gas block 10.
The separate components show orifice 34 in valve 20 as well
as the relative size of gas plug 16 and spring 18.

FIG. 9 illustrates another isometric view of the gas cutoff
system having two symmetrically-aligned gas cylinders in an
exemplary embodiment. This figure is similar to FIG. 7 but, in
addition, shows barrel 12 in transparent form.

FIG. 10 illustrates another isometric view of the gas cutoff
system having two symmetrically-aligned gas cylinders in an
exemplary embodiment. Barrel 12, receiver 14, and gas block
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10 are depicted in transparent form. The gas cylinders 26 are
symmetrically disposed within the gas block 10 on opposite
sides of barrel 12. This figure again shows the alignment of
the piston 24, valve body 20, and gas plug 16 within each
cylinder 26, with the spring 18 positioned on the outer surface
of the gas plug 16 in a cutout section of the gas block 10
between the rim 22 of the valve 20 and the end of the cutout
section. Movement of the gas valve 20 against the biasing
force of the spring 18 will cause the valve orifice 34 to be
offset from gas block orifice 28 and thereby block the flow of
high pressure gas into the gas block 10.

The corresponding structures, materials, acts, and equiva-
lents of all means plus function elements in any claims below
are intended to include any structure, material, or acts for
performing the function in combination with other claim
elements as specifically claimed.

Those skilled in the art will appreciate that many modifi-
cations to the exemplary embodiments are possible without
departing from the scope of the present invention. In addition,
it is possible to use some of the features of the embodiments
disclosed without the corresponding use of the other features.
Accordingly, the foregoing description of the exemplary
embodiments is provided for the purpose of illustrating the
principles of the invention, and not in limitation thereof, since
the scope of the invention is defined solely by the appended
claims.

What is claimed:

1. A gas cut-off system for a gas operating system of a
firearm having a barrel, comprising:

a gas block affixed to the barrel and including a plurality of
openings adjacent the barrel for receiving gas redirected
from the barrel,

at least one gas cylinder disposed within the gas block;

a piston disposed within and moveable along the gas cyl-
inder; and

avalve assembly disposed within the gas cylinder adjacent
to the piston, the valve assembly including a selectively
closeable valve and a spring applying a biasing force for
urging the valve toward a substantially open position;

wherein the valve is movable along the gas cylinder in
response to a volume or pressure of gas received from
the barrel sufficient to overcome the biasing force
applied to the valve by the spring to positions substan-
tially restricting one or more of the plurality of openings
to regulate an energy input to the gas operating system.

2. The gas cut-off system of claim 1 wherein a movement
of'the valve within the gas cylinder regulates the energy input
by blocking or limiting a volume and a pressure of gas enter-
ing the gas operating system.

3. The gas cut-off system of claim 1 further comprising a
gas plug securely threaded into one end of the gas block and
into the valve assembly disposed in the gas cylinder.

4. The gas cut-off system of claim 1 wherein the valve
includes an orifice or opening, the size of the opening being
tuned to allow an optimal amount of gas to flow into the gas
cylinder.

5. The gas cut-off system of claim 1 wherein the piston
disposed within each gas cylinder extends through one end of
the gas block and into a receiver of the firearm.

6. The gas cut-off system of claim 1 wherein the gas block
is mounted to the barrel of the firearm by a brazing operation.

7. The gas cut-off system of claim 1 wherein an outer
surface of the piston includes a plurality of spaced-apart
ridges to reduce friction during sliding movement in the gas
cylinder.

8. A gas cut-off system for a gas operating system of a
firearm having a barrel, comprising:
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a gas block affixed to the barrel and including a plurality of
openings adjacent the barrel for receiving gas redirected
from the barrel,

at least one gas cylinder disposed within the gas block;

a piston disposed within and moveable along the gas cyl-
inder;

avalve assembly disposed within the gas cylinder adjacent
to the piston, the valve assembly including a selectively
closeable valve that regulates an energy input to the gas
operating system;

a gas plug securely threaded into one end of the gas block
and into the valve assembly disposed in the gas cylinder;

a spring slidably mounted on an outer surface of the gas
plug in a cutout section of the gas block engaging a
forward end of the valve assembly; and

wherein the valve is actuated upon firing of the firearm
when a volume and pressure of the gas entering the gas
block through the plurality of openings in the gas block
overcomes a biasing force of the spring so as to actuate
movement of the valve within the gas cylinder, wherein
aportion of the valve is moved to a location blocking the
openings through which gas is entering the gas block
from the barrel to prevent excess gas from entering the
gas operating system.

9. The gas cut-off system of claim 8 wherein the valve
includes a cylindrical body having an outer diameter suffi-
cient to create a sliding seal in the gas cylinder, and having an
inner diameter such that a resulting annular surface at a rear
end of the valve exposed to the pressure of the gas in the gas
cylinder determines the pressure level inside the gas cylinder
at which sufficient force is exerted by the valve on the spring
to overcome the biasing force of the spring.

10. The gas cut-off system of claim 8 wherein the spring is
mounted over the gas plug such that the spring is in contact
with the gas block ata first end and presses against arim of the
valve external to the gas block at a second end.

11. A gas block for use with a gas operating system of a
firearm, comprising:

atleast one gas cylinder bore disposed within the gas block;

a piston disposed within and moveable along the gas cyl-
inder bore by a pressure of gases entering the gas block;

a valve assembly disposed within the gas cylinder bore
adjacent to the piston, the valve assembly including a
selectively closeable valve comprising a cylindrical
body having an outer diameter sufficient to create a
sliding seal in the gas cylinder bore, and having an inner
diameter such that a resulting annular surface at a rear
end of the valve exposed to the pressure of the gas in the
gas cylinder determines the pressure level inside the gas
cylinder at which sufficient force is exerted by the valve
on a spring engaging the valve to overcome a biasing
force of the spring.

12. The gas block of claim 11 wherein the valve further
includes a rim portion that is positioned external to and abut-
ting the gas cylinder bore, the rim having an outer diameter
greater than the diameter of the gas cylinder bore.

13. The gas block of claim 11 further comprising a gas plug
securely threaded into one end of the gas block and into the
valve assembly.

14. The gas block of claim 11 further comprising an outer
surface having a plurality of openings for receiving gas redi-
rected from a barrel of the firearm upon firing.

15. The gas block of claim 11 wherein the valve includes an
orifice or opening, the size of the opening being tuned to allow
an optimal amount of gas to flow into the gas cylinder.
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16. The gas block of claim 15 wherein movement of the
valve within the gas cylinder bore blocks the opening in the
valve and prevents gas from the barrel from entering the gas
cylinder.

17. The gas block of claim 11 wherein the piston includes
an outer surface of a varying diameter, the outer surface
comprising a plurality of spaced-apart ridges to reduce fric-
tion during sliding movement along the gas cylinder bore.

18. The gas block of claim 11 wherein movement of the
valve within the gas cylinder bore regulates the energy input
by blocking or limiting a volume and a pressure of gas enter-
ing the gas operating system.

19. A gas block for use with a gas operating system of a
firearm, comprising:

at least one gas cylinder bore disposed within the gas block;

a piston disposed within and moveable along the gas cyl-

inder bore by a pressure of gases entering the gas block;

a valve assembly disposed within the gas cylinder bore

adjacent to the piston; and

agas plug inserted into one end of the gas block and into the

valve assembly;
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wherein the valve assembly comprises a selectively close-
able valve and a spring slidably mounted on an outer
surface of'the gas plug in a cutout section of the gas block
engaging a valve rim of the valve at a forward end of the
valve assembly.

20. A gas operating system for a firearm comprising:

a gas block affixed to a barrel of the firearm for receiving
gas redirected from the barrel;

at least one gas cylinder disposed within the gas block for
receiving gas redirected from the barrel;

a valve disposed within the gas cylinder that regulates an
energy input to the gas operating system; and

a spring mounted within the gas block in a position so as to
exert a biasing force against the valve;

wherein the valve is caused to move along the gas cylinder
when a volume and pressure of gas entering the gas
block upon firing of the firearm is sufficient to overcome
the biasing force exerted by the spring, such that a por-
tion of the valve is moved to a location blocking or
cutting off a flow of gas redirected from the barrel.

#* #* #* #* #*



